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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device, its manufacturing method, a circuit board and 
electronic equipment without bringing the end of a 
semiconductor chip into contact with a wiring pattern. 
SOLUTION: The manufacturing method of the 
semiconductor device wherein the semiconductor chip 
40 having an electrode 42 is opposed to a face formed 
on the electrode 42 and mounted on a bendable board 
10 forming the wiring pattern 10 includes a step for 
bending the board 10 so that an interval between the 
semiconductor chip 40 and the board 10 is wider than 
the center part on the end of the semiconductor chip 
40. 
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[if*5l] M*rti-SiNB#^y^tr, 

ot, 

111*52] »*« i SE«©***sii©»ji*ifet 

WBi|y»#f-y7'0»tMi«OI*H|-e*)oT» fuES« 

[ffl*5 3] B»#*2Ett<0J|i»ft:iS11ro«jg*ifet 

ilE»£&®ft£-tf:5lffil;:, HfjESffi©®*-*- SSBftfc 
&&©*«*: £7&fifcLTi3i\ fJES«^tfl?L^t< 

[11*54] lt*52Xlitl!*53lrE5i©¥«#:y£ 

fflj t I4S *MH*» & J¥ E L T . MESS £ S ft £ ■£ -5 
M!#S 5 ] »*Jg 4 E*©¥**JS*©I|jS#jS&£ 
flME»«-&lwJ:oTilES«S:»ELfc*«-C. IfflEft 

[11*5 6 ] lf*5 1 ri>lblt*55 ©v>f ^HEic 
^EStR±lcaffiSrK(t5IlS: £ blcttf 

[11*5 7] W#«5Sr§|fflt5»*S6E«©** 
WEfttJit £ BtlE^gtt^ -7 -/©^«t l-wlt , 

mE«:«c-&ic «t o xirES«s-if ff l tzmx-mm^ 

[11*5 8] 11*55 -Hlfflt 511*5 6 Ett©^ 

fl&E***^ y ^SrBHESffit«*1-5 i ft (cJjdx. <b;lx 
SJWcioT, MEMItSfeS-*. ffiESSfrliHi I 

[lt*5 9 ] IS*5 7 xiiM *5 8 HE*© iMWK 
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BdEx - v »-f jx^© y -tvt^h §1 % ft $ ttfc f IC , 
MEttllfcRit, 

mmT-7Am%<Dv~Mz%zfrbhzm^ mew 
niraft^-arTWEatfi^ffliLfctttt-eHti-s** 

ft£l©S!it#& 0 

[11*5 10] H#5ia»f>it*59©^-fftri>lcE 

[fi*5in mm^ti,^mi-yyt, 

B5E^*f-s/^l±, BflE«ffi©^$ixfcffiiS*K6i L 
MESfitt, ME^ft^y/irmlEStSirroraPiiJ^ 

20 [||*5l2] li*5l lE*©¥**3Sltfci3H 
[fl*5 1 3 ] 11*5 1 2Ett©¥$ftgif Kfc^ 

■c, 

[If*5 l 4 ] fS*5 1 o^|j!*5 l 3 KE«©¥ 
[If*5l5] 11*51 0^ibSt*5l 3I^Ett©* 

[0 0 0 1] 

•40 [0 0 0 2] 

*-y7©««£**ftttfcWtt5«a**t5COF 
(Chip On Film) Tli, ^©Sgg&i&gl^* 

[0 0 0 3] It*, ¥**f-y7©IMBK:gfflLfcA I 

o/c 0 a lie^w^aii^^^a-zNo^ir^fc 

tBii^t»9»< riiifflH-cfcot. 
50 [0004] *»Wtt^wWHjSfc(»fti-5troT* 
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mz mm® zmt a z t r & 5 . 

[0 0 0 5] 

[3SHSr«!*t5fc*©#S] (l) #38Wfcfli3¥* 
K«S©^)#$ft)tE£#riS]£-t!:T, EH^-V^ 

i-5i5t, flWES«*JBaS-ii:4ia**tf. 
[0 0 0 6] *389JlcJ:iitf, 

&&b<r)W.m*&<-?izbft-?%Z><r>X\ ><v?*% 

[0007] (2) z<D^mms.(omm^mzio^ 
v -7<D%mm fcim it r^a £ * 3 - 4 ic * 0 t , 

IES«£ffift£-frTkJ:l/\ > 
[0008] m^ftif, SS£, ^ft^y©!*! 

[0009] (3) r©**fMM©§«6#ifcfcJ3v> 
T, Huf2SteSrHft$-B:5mli, m ESS© IS ft 1 6 £15 
^c^t©lSft£ffMLT£#, itfJEgS£'£^L^ 

[0 0 10] |»5t«:«R©aii+5«^|c»j*+5- 

t< tar 

[0 0 11] (4) ;©*»#*l©Ka*fttc:*5^ 
T, ^t&lcioT, WEISS:, SWEJmgftf-yT'© 40 
ftttdl t l±S *t« A> 5> WE L X , MESS £ S ft £ it T 

[0012] rftdiftff, fgitelcfco-c, SS©- 

T^ta^-frS, r^iciot, ^Wfrf-yT't, ^©iS 

ci5 tmtmkz *f tcjf t-e # s . 

[0013] (5) C©^{$:^l©®|Jg^(cfcv> 
«KjS«LTfcJ:K 50 
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[00 14] -tilcititf, S«Sr®ft^*5fc*(cff 
Et6i£t££, -;/:/£»e-f3fc*©xr- 

$*-rii. m»?-yymmzmtz>z 

[0015] (6) z<D^mm<ow^m^^ 
x, fm&tiL±.\zmmzmz>Tmzzb£$LX'i>i. 

[00 16] (7) r©*3M»:|£«©KJt*jfe^i3^ 
T, aWE»Ji*i([|E^i»l*f-y7*©«:««^Rttv WE 
«fffiftflWE*i»*^y7*©»«aK|!Ht, (MBftt&£ 

wess &s ft l tcvtmxmfe i x t ± v 

[0 0 17] r*iKJ:fttf x Sffi«:**^-cffflELfctt 
SIT-, ^Bi^-Sjl'fb^-erSo rtLlcioT, SS£gftL 

[0 0 18] (8) l©¥*#SS©SS^ICj3V^ 

«ft?-7 7V)&«HUt^tf, Ma^ft^yT^BUES 

S Kf£«tt- 5 £ 1 Kin X. h fth mz. <fc o T , MGttli £ 
[0 0 19] rfcfcioT, *»#^y7 , ©««f:Elll 

S £ E ft L fc T- @ £ "f -5 r t as T' # 5 0 
[0 0 2 0] (9) C©*3H**l©«jt*ftt*^ 

T-^T-fc U , MBT-7°^v^tLA^© y 
[0021] rftt^fttf, y-yp- h» • y-/u©i 

fIT\ SS^JSft^itT, **f$f"-7 7°©!Bg|5tlSi: 

**flc^ y y*, *©*B»iSfitg5tts-e-rfc»«t 
[0022] do) *j6HK&*iMM*;sai±. _hte 

**#8ft©»ii*jS^ J: o TMit $ iiT4 5. 
[0 0 2 3] (11) *3BWJi«R5i|ia»flE»ltt, Iff 
y 7" Sftg|5^tL, B*^?-> 

n*,m<om $ ixfc mm® i xmim mm m £ ft, 

Ml ti , ituK ^fcf v 7° b fluteSS i ©Ffl IB/45 , 
SfltE^iSf*^ ■y7 , ©Jggr.l;J : =l/>T-?:©^^:g|i I t 15 fc£< 

[0 0 2 4] *J6WI"J:*llJ. LT45li 
f, #3|[ftf-3'7*iS«t©ffiKS:i|i3|t*^y7 , ©sa 
irjoV^ri£<-f srtas-e#5 0 itiiaot, 
^y7*i5Wttf«ffi±©^>7*«^©W»t?SSlwttHt 
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^Iffil^jfc+a^v;^^ L4< Tfc, #>Sft^ 

So 

[0 0 2 5] (l 2) ro^JSIlctJ^t, jffiiEE 
»««K|S]»tT*ffl4n5wi:-e, H&!£Sl£(4/SftLT 10 

[oo2 6] -njctntf, s»\ 

So 

[0 0 2 7] (13) ^«)**#3fiBtftv^T, itjlfiS 

20 

[0 0 2 8] (1 4) *»WIC«SH»««tt, ±E* 

[0 0 2 9] (1 5) *««|C«5« : HWtt, ±E# 
«ftgt£#tS 0 
[0 0 3 0] 

[«W©jt*o»18] KT, **W0#a4*lfc0»ti 

[0 0 3 1] Hl&tfH2tt, 5 
#ifil©»3S*ftS:*1-H-ei!)5o 0 3 14, %%%<n% 30 

I44K 

[0 0 3 2] 11 fcSrf £ 5 fc, Sffi 1 0 ^ffllf^o 

XtWct SliWciIRS 3*i4v\, 40 
[0 0 3 3] Sffii oii, ^<-*S«l 2 fcEIM*- 
>2 0t£"atp 0 ^-*Sfti2l4, Btt*ft£4Sl5*ta> 
^4S 0 ^-*S«l2tt, ***<Z)«-3»^fc»j*SJi 

S^-*Stfil 2 KILTIE, 4*, 
£{lS-<-*gffil 2(4, liltHS+SfcW-Ctt* 50 
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[0 0 3 4] ^-^S«l 2(4, |-|tfcotti^ 
@i^*t«fc 51-, T-^l 4O-*Wffi^gl]C0j| 
ft^x-7°l 8*Sg*#jl 6"C«tSixT45*ftlT? 
fcfflLTfcJ:v\ r-^l 4&l>HfTt>r-7 p l 814, 

-*S*1 2lr*WI*»?)»jjM-6rfct? 1 »^*-f 

Hifc*1-J:5t, y-^3 0»cj:oTftRtt(7)SSi 
OSrHRiS^'frSy-yu- h * • y -;Utf)I;gTi4, 

2t«l»rtsrt4<lKS"e#, ftOftv^flf 
*i5i:^5fU£#*>5. 4*5, *JT*>t- -fl 8I4, * 
-*S1gl 2<Z>S0ft^lO£i:T, r-;/l 4 <fc«9 fcH 
<»J*LTt>J:V\ *fc, SfT^r-^l 8I4, 
• h * • y-^olSo»1>Xttl»TI*t, f-/l 4 

[0 0 3 5] EH^->-2 0l4, tt«l^e>fl|riESix 
5ri**V\ Witf, ffl (Cu) H ^nA (Cr) , 
(Ti) , ^5/>r/!/ (Ni) N ?9>9>9Xt 
V (TiW) % & (Au) , T/K^^A (Al) , = 
yfr/w<i~i/$M> (n i v) , pyjfxry (w) 
Tti^ *«S L T Eft/** - > 2 0 £flM L T fc J: v \ 

[0 0 3 6] 2 0(4, ^Jtft^y7°4 0<7) 

«§4 2 (/^7 P 4 4) t«ft«)l-«^tS«*«)«^ 
952 4 (H4«ffi) SrWtS. «#»2 4li, ^ftf 1 
^7 P 4 0(7)jf«^rt«M^tl5 e $£95 2 414, H 
4t*+J: 5fc«£«2 4fco4#5E*2 2ift5» 

K :jt5:it, tt^»2 4ic^t&<«6Wtt«r 
•*^H5wi:*-Ct5 0 fcStMi, $£95 2 414, E 
»2 2tBC*t*orbJ:v^ 
[0 0 3 7] HHC^ti?^ S«l 0(4, ft^^fS] 

-^3 0*»&S«10W-«fr9l#aiL, 

-fti^^oX{4ffit^IfM^tT5 c> #Ilw4»t-o 
(7)y~yu. h^. !)-/KZ)lSt*fiottJ:<, ^XfM 
rtlw-o-focoy-yi, • ^ • y-/WXSTfTot 

t«tv\ y-/i/. . y-ywxgTi4, 

So 

[0 0 3 8] B2lc*1-J:^|c, StSl O^rgft^-^ 

So Sttioji, «wig"e«*t5***f!xy4 0 

iStRl OknmK #»*f-y^40^*«llfeV^T 
*wt*»J:0tfi;<45J:9lcB*S*5. Sfil 0 
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^aj^^sri-cffoTti^, io^ic, EH/-?* 

- > 2 0 ©g^SR 2 4 *$ts mm ft^ 

J5*\ g&©8&$2 4©£T£¥ffittl;:8t!Jltf«Sffl 

0©&jg£g|S2 4i:<Ot£££, ¥ffl^E±T"ffprt^ 
T'#S. ft£, SS10I4, **#f-y7'4 0***El 

[0 0 3 9] Sffil 0ro-gBS:5?ttl^-fr5t#fc, fit 
£5 0$M£fflLTt,4V\ H2lw^t«-Ctt, &ft& 5 
0OSI51 OKftfttSffifc, s>74 0©fg« 

«*<ort«T*>ora»ro^ffl2 4 itflSfflic 

I2£U jg«&5 0\z£-oX¥-Mfc?--y7°4 OCMi 20 
tliS*ffll^f>JfjE1-5. W^t&;LSt, mmfrbH 

T, y 74 O<D0#©*Ai, %Mi3 5 0(Dft 

E-T2)SWiiBi:< -*f©HI4 2 (/<y74 4) ©ft 

ffl]gB#©i§»ct, ©ggflUcfc^T, A>B>ctfts 
J:5K. »*&5 o©i£i o^ifE-t-^ffioiliB^is: 
r9l"5fc*t, fg*c£5 owgffii 

0£}¥E1--5ffil4, ^iS^^->7 B 4 0©MiO 
t«ft-feottiv>, ftfc, »ttfc5 0-C£«lO 
SrifEtSttl;, «t-&5 0tliK*H8A»&S«io 

fllxliy 2(CJ;oTfftTt il\ 30 
[0 0 4 0] ^-*£&1 2ttJffl*«niB!i«ttA>?>45 

©x% ^«^5 0T'j£;^*iD^6rtT\ Sffiioi4'> 

1 0 ©*tftxt/»ffifc(£: C/tSWf $ t? 

fcoTtiK miCioT, }¥E&Kjf«cl§?5 0£S 
«1 O^ibBtLTi, S«l 0OJBft*tH«:lt«?**5 
rtist?t5 0 fc5iM4. UK 1 0 IcaDx.SJfcrtte, 51 
ffll#WT©*#£-CfcoTt4< , 1-4t>*>. mi 
0ZWVk%B£itZ>n£X\ *S*£5 0|c£oT}?EL 
tfciv^ :ro®^oTfc, ^l-rsiplc, £« 40 
i o as m * l r ft 5 *>lftl£t $r»i§i-* r t # r » 
5. 

[0 0 4 1 ] StSi 0£Bft$-t!-3Xg©tfH8i::. ®Ji§ 
6 0*Rtt5lS*£A/-efcJ:l\ 1MS60I4, 

x*°*v$Ji!§^t£tf k©T*;iboT{>4t,\ ggi 0£ 
ffl*$*5flft^WlS6 OSrRltStl&li, AMI 6 0#i 
fi£*ifc;i1£l Oco— g|i^95fcfcl$^:tt(i*J;^ 0 ¥#{$f- 
y74 OSrlffil 0K»|rt-51ttt«Hi6 0 
&I4, KK 1 0 <0^($f- y 7 4 0 roftttftllgUttjjg 6 50 
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0 5r^i-5„ fcS^I4, ®J!§6 0I4, ^#^^4 
0£g«i 0l^fit5IS©tt^ftTfcJ;<, r© 
i§£i4¥#ft?-s/74 otStRi o fcoWfcaiilLTR 
its. »«6 0tt,.««fl:tt#i|-cJboTt»J:v\ foS 
irMi, #116 014, «*m©JB»tJ:oT«fl:t6ttft 

[0 0 4 2] ffiflg6 014, 7y^-7-f^T'fcott 

«jfli6oi4, 7>y-7jj\,#tLx*mmm 

iotf(S4 2 (^^7*4 4) tffi^/^-V2 0i:<O 
[0 0 4 3] *>5M±, »H6 0ttH#tt*«#fl-eifc 

fl:iotll4 2 (^4 4) bffifc'<9-'/2G 

tommmmzmz^ttfx'zz, gmmmm 

[0 0 4 4] 02^*1" ± 9 S«l 0$r®ft$-li:fc 
tl-, ^jS#^^7°4 OSrSSl Olc^ti-S. 
f--y7 s 4 0I4, 7-/U7 OldioTSffil Ol^tLT 
tiV>„ *^f-'77°4 0^ttSttlC, 
•7 7*4 0^ADfi&t>*iDELTt<ti/\ C?iJx.l4, ^<>7°4 
4£«tett2 4iT?, ^ASE^-trS S*-&-(4asa-C^i» 
*^S'7'4 O^rllD^L, -faS<$^i/7°4 0^*^l Old 

[0 0 4 5] J|i*#^y7 r 4 0Sr*«1-5i:#lc:, ^tt 
^5 OlCioTlffil 0 5r jf E Lfc^lT*, ii^SO 
*^f— 5?tLT, ***f-y^4 0*««LTtJ: 
^. ^«-&5 0l4, Stgl 0OE,«/^'-y 2 0ro££ 
35 2 4»Tlcfil-rSWT, «<14 2 (/<y7*4 4) $r 

So rtilcioT, eJcfeTStg l OSr^r— ^±^1621 
S-Hr-flw, **»f-y7 F 4 0*i«10t»«+5rfc 
^X#So 

[0 0 4 6] ^ft^y7 , 4 0ro»®Wlr, fiJUtttco 

ttSSrttSWl6 0 SrKI+fcil^-tt, ««4 2 (/<y 

7°4 4) iie^/°^->-2 0COS^2 4 k^MMmz 

mfctttih<»m^x.r>x. «Hi6otwk**Tt± 

^„ -nicioT, 1 1ST*, :? 7*4 0 £J8li 

[0 0 4 7] ifc, ^Sg6 014, *m?y?'40<D& 

«atw«fb$*TtJ;v\ Witf. ¥^f$f-77 , 40^ 

t+5»B6 0«rttffi-f*rtT?, ***f-y7 F 4 0O 
^Il6 0^3t«L, K^MfirMlttr«Mg6 
0 $ it 5 i T-coiS Sr^^t< fif o Z t j*«t?# 5. 
[0 0 4 8] «Jflg6 0^5je<t:^-ti:SIfSI4, 11^5 0 
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5, t*b*>, ±JELfcl5t. S4K1 0&Wtt&g$ 
tf3St©#ffT'ifcoT<b, i«^50l:J;oT|«l 
0«rffELfctt*-e«flS6 0«r«ftS-B:5ri-c. £g 

[0 0 4 9) y-vu- • y-zKOIgKioT-ig 

©^n^jiT-ffp^tt, -?j©y-A-3 o^e-asi 
tWSixfcXfii 0iil*«}flg6 ofcRtt, XCi o^fth, 10 

K rtilc£-oT, S«l 0SrSftLfc^lT-@^$-ti- 

[0050] ifc, £fttt©S*si 014, ^roi, fit, 
*<rfC, «ttf**#^y^4 0rfclc^»||ft 
a r 5. tfc, Sffil 0<r>XtthT-7l 8 

14, SffilOSrtr*>ft<ISwiW|St, r-7*14^ib 
il#LTtJ;VN (HI 3 #fi3) „ r*i"b©l£li, V-A, 

K to, y-/u- • y -/wisest, ±$ 

©I*l©l5/!Hc£ibKglJ©Ig££A,T*fcJ;K 

[0051] *Hjfero^Hic itiii, 8« l o $ 
#514?, o 4Sffii o ,t©Sgpt£¥- 

iftKi-oT, ^m&fvfi 0i>mz.\lMi&4 2±© 

'<>7*4 4 i ofcSMHrt-arttait 

[0 0 5 2] ItllCfctUf, ^iSft:f-- 7 7'4 0 30 

L<fi, s|«»*!>x-/N*^S/>^UTa>j-©sMW: 
^7*4 0£j&£Lfc4f fc, ^-»/|C±cT^ 

t'fcoTi ^jgft^. 7 7"4 0©igS|5iie^/^-y2 

[0 0 5 3] 74 0W«S4 2lCffM 

t5'<>^4 4£ffi< L4<Tfc, -^^•77 , 40» 
ffiSRtSSl 0 4©ggPl£iE<-t5l4#-C-#5©T*, 
^>7°?r^<ffMt5^mS.U J =!^ h£8i|$T'#5„ 40 

[0 0 5 4] filTC. *3l1i©^IU;&5*#ftill£ 
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JfM^^fcdlwffidii, &H§4 2©'>ft< it-gBSr 
»ltt, SiO : , Si N. KWK&4fa»P>4 50 
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5. «j$4 2±fcl4^>7'4 4«Jni^t 

[0 0 5 6] 014, ««4 2K.Jg/S$;h, 

fcflj©M>*ffiLT, S«iofc»*$*i-cv5. t« 
b*,, ¥*#f-y74 011, S«l0l;7x-^^y 
*yr^>^$nT^5„ l©i§£l;:, SiRioKJ&fc 
SflfcBB/^-J^ 0 4, /<y7°4 4 4, 
»»*it$. BftWSHfcCtt* ±$©£#teamtffl£ 
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T, ^:/7°4 4 4Kl!|/^-y2 0 4£m^ftlc$ji£$ 

[0 0 5 7] S« 1 0 14, ^-lcOr-7 1 4 CE»/< 

10 14, Sftg|i2 6 (@4#BS) tr#t5. SR10 
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